Claims: 



1-23. (cancelled) 

24. (new) A four-wheel-independent-steenng-vehicle steering control method 
comprising: 

(a) using one of variables of steering constraint condition equations for forming a 
prescribed steering mode as a steering command value S and changing the steering 
command value S from a value Si to a value Sg ; 

(b) computing incremental transition steering angles of four wheels [ai, 02, 03. 04 ]si+zis 
corresponding to a steering command value (S1+AS), which is the steering command value 
Si to which an incremental steering command value AS has been added , in accordance 
with the steering constraint condition equations; 

(c) changing steering angles of the four wheels Oi. 02. 03, 04 toward the incremental 
transition steering angles[ai,a2,a3,a4]si+As ; 

(d) detecting a steering angle conformance, wherein the steering angles Oi, Q2, 03. 04 
have reached the incremental transition steering angles [01,02, 03, a4]si+As ; 

(e) computing next incremental transition steering angles [oi. 02, 03. 04 ]si + 2as 
corresponding to a steering command value (Si+2AS) , in accordance with the steering 
constraint condition equations; 

(f) changing the steering angles ai, 02, 03. 04 toward the next incremental transition 
steering angles [ai, 02, 03, 04 ]si+2as ; 

(g) detecting a steering angle conformance, wherein the steering angles ai, 02, 03,, 04 
have reached the next incremental transition steering angles [01,02. 03,04] 81 +2AS ; snd 

(h) repeating above Steps (e)-(g) until the steering angles Oi, 02, 03, 04 reach steering 
angles[ai, 02. 03, a4]s2 corresponding to the steering command value S2 . 

25. (new) A four-wheel-independent-steering-vehicle steering control method 
comprising: 

(a) using one of variables of steering constraint condition equations for forming a 
prescribed steering mode as a steering command value S and changing the steering 
command value S from a value Si to a value S2; 
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(b) computing incremental transition steering angles of four wheels [Oi, 02, CI3. 04 ]si+as 
and incremental transition speeds of rotation of the four wheels [ni, na, na, nJsi+As 
corresponding to a steering command value (Si+AS), which is the steering command value 
Si to which an incremental steering command value AS has been added, in accordance 
with the steering constraint condition equations; 

(c) changing the steering angles ai, 02. 03, 04 and speeds of rotation ni, n2, na, n4 toward 
the incremental transition steering angles [ai,a2,a3.a4]si+As and the incremental transition 
speeds of rotation [ni. na, ns, n4]si+As , respectively; 

(d) detecting a steering angle conformance, wherein the steering angles Oi, 02, 03, 04 
have reached the incremental transition steering angles [01.02. Os. a4]si+As; 

(e) computing next incremental transition steering angles [oi, 02. 03, 04 ]si + 2as and next 
incremental transition speeds of rotation [ni, n2, n3, n4] 81 + 2AS corresponding to a steering 
command value (S1+2AS), respectively, in accordance with the steering constraint condition 
equations ; 

(f) changing the steering angles ai, 02. 03, cxa and the speeds of rotation ni, n2, ns, n4 
toward the next incremental transition steering angles [ai.a2,a3,a4]si+2As and the next 
incremental transition speeds of rotation[ni, n2, ns, n4]si+2As, respectively ; 

(g) detecting a steering angle conformance, wherein the steering angles of the four 
wheels ai. 02. 03,, 04 have reached the incremental transition steering angles of the four 
wheels [oi. 02. 03, 04 ]si +2as ; and 

(h) repeating above Steps (e)-(g) until the steering angles of the four wheels Oi, 02, 03, 04 

» 

reach the steering angles [ai, 02, 03, a4]s2 corresponding to the steering command value S2 . 

26. (new) A four-wheel-independent-steering-vehicle steering control method 
comprising: 

(a) using one of variables of steering constraint condition equations for forming a 
prescribed steering mode as a steering command value R which is a distance between a 
point central to positions of four wheels and a center point of concentric arcs, and changing 
the steering command value R from a value Ri to a value R2 ; 

(b) computing incremental transition steering angles of the four wheels[ai. 02. 03. 04 ]ri+ar 
corresponding to a steering command value (R1+AR), which is the steering command value 
Ri to which an incremental steering command value AR has been added , in accordance 
with the steering constraint condition equations ; 
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(c) changing the steering angles of the four wheels Oi, 02, 03. 04 toward the incremental 
transition steering angles[ai,a2. a3.a4]Ri+AR ; 

(d) detecting a steering angle conformance, wherein the steering angles ai, 02. Os. 04 
have reached the incremental transition steering angles[ai, 02, 03, 04 ]ri+ar ; 

(e) computing next incremental transition steering angles [ai, 02, 03, 04 ]ri + 2ar 
corresponding to a steering command value (Ri+2AR) , in accordance with the steering 
constraint condition equations ; 

(f) changing the steering angles Oi, 02. Os, 04 toward the next incremental transition 
steering angles[ai, 02, 03. 04 ]ri+2ar ; 

(g) detecting a steering angle conformance, wherein the steering angles Oi, 02, 03,, 04 
have reached the next incremental transition steering angles[ai.a2.a3,a4]Ri +2ar ; and 

(h) repeating above Steps (e)-(g) until the steering angles Oi, 02. 03, 04 reach the steering 
angles[ai, 02, 03. a4]R2 corresponding to the steering command value R2 . 

27. (new) A four-wheel-independent-steering-vehicle steering control method as recited 
in claim 26, wherein, when wherein turning-vehicle-travel-paths of the wheels are concentric 
arcs, the steering constraint condition equations for forming the prescribed steering mode 
are 



where 

Oi, 02, 03, and 04 are the steering angles of the right front wheel, left front wheel, right 
rear wheel, and left rear wheel, respectively; 

L is the distance between each wheel and a center line X between the front wheels 
and rear wheels; 

W is the distance between each wheel and a center line Y between the left wheels 
and right wheels; and 

R, which is used as the steering command value, is the distance between a point 
central to the positions of the four wheels and a center point of the concentric arcs. 
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28. (new) A four-wheel-independent-steering-vehicle steering control method as recited 
in claim 26, wherein when turning-vehicle-travel-paths of the wheels are concentric arcs, the 
steering constraint condition equations for forming the prescribed steering mode are 



where 

ai, 02, 03, and 04 are the steering angles of the right front wheel, left front wheel, right 
rear wheel, and left rear wheel, respectively; 

L is the distance between each wheel and a center line X between the front wheels 
and rear wheels; 

W is the distance between each wheel and a center line Y between the left wheels 
and right wheels; and 

R, which is used as the steering command value, is the distance between a point 
central to the positions of the four wheels and a center point of the concentric arcs. 

29. (new) A four-wheel-independent-steering-vehicle steering control method 
comprising: 

(a) using one of variables of steering constraint condition equations for forming a 
prescribed steering mode as a steering command value R which is a distance between a 
point central to positions of four wheels and a center point of concentric arcs, and changing 
the steering command value R from a value Ri to a value R2 ; 

(b) computing incremental transition steering angles of the four wheels [ai, 02, 03, 04 
]ri+ar and incremental transition speeds of rotation of the four wheels[ni, n2, n3, n4] ri+^r 
corresponding to a steering command value (R1+AR), which is the steering command value 
Ri to which an incremental steering command value AR has been added, in accordance 
with the steering constraint condition equations ; 
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03 = 04 = 0 



(c) changing the steering angles Oi, 02, 03, 04 and speeds of rotation ni, na, ns, n4 toward 
the incremental transition steering angles [ai,a2,a3,a4]Ri+AR and the incremental transition 
speeds of rotation [ni, na, ns, n4] ri+^r , respectively ; 

(d) detecting a steering angle conformance, wherein the steering angles ai, 02, 03, 04 
have reached the incremental transition steering angles[ai.a2,a3. a4]Ri+AR ; 

(e) computing next incremental transition steering angles [ai, 02, 03. 04 ]ri +2ar and next 
incremental transition speeds of rotation [ni, n2, ns, n4] ri + 2AR corresponding to a steering 
command value (Ri+2AR), respectively, in accordance with the steering constraint condition 
equations ; 

(f) changing the steering angles ai, 02, 03, 04 and the speeds of rotation ni, n2, ns, n4 
toward next incremental transition steering angles[ai,a2,a3.a4]Ri+2AR and next incremental 
transition speeds of rotation[ni, n2, ns, n4] R1+2AR1 respectively ; 

(g) detecting a steering angle conformance, wherein the steering angles ai, 02, 03.. 04 
have reached the incremental transition steering angles[ai,a2,a3,a4]Ri +2ar ; and 

(h) repeating above Steps (e)-(g) until the steering angles 01,02, 03, 04 reach the steering 
angles[ai,a2, 03, a4]R2 corresponding to the steering command value R2 . 

30. (new) A four-wheel-independent-steering-vehicle steering control method as recited 
in claim 29, wherein when turning-vehicle-travel-paths of the wheels are concentric arcs, the 
steering constraint condition equations for forming the prescribed steering mode are 



01, 02, 03, and 04 are the steering angles of the right front wheel, left front wheel, right 
rear wheel, and left rear wheel, respectively; 





where 
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n1 , n2, n3, and n4 are the speeds of rotation of the right front wheel, left front wheel, 
right rear wheel, and left rear wheel, respectively; 

L is the distance between each wheel and a center line X between the front wheels 
and rear wheels; 

W is the distance between each wheel and a center line Y between the left wheels 
and right wheels; and 

R, which is used as the command value, is the distance between a point central to 
the positions of the four wheels and a center point of the concentric arcs. 

31 . (new) A four-wheel-independent-steering-vehicle steering control method as recited 
in claim 29, wherein when turning-vehicle-travel-paths of the wheels are concentric arcs, the 
steering constraint condition equations for forming the prescribed steering mode are 



03 = 04 = 0 

:\R-W\:\R-\-W\ 
where 

01, 02, 03, and 04 are the steering angles of the right front wheel, left front wheel, right 
rear wheel, and left rear wheel, respectively; 

n1 , n2, nS, and n4 are the speeds of rotation of the right front wheel, left front wheel, 
right rear wheel, and left rear wheel, respectively; 

L is the distance between each wheel and a center line X between the front wheels 
and rear wheels; 

W is the distance between each wheel and a center line Y between the left wheels 
and right wheels; and 
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R, which is used as the command value, is the distance between a point central to 
the positions of the four wheels and a center point of the concentric arcs. 

32. (new) A four-wheel-independent-steering-vehicle steering control method 
comprising: 

(a) using one of variables of steering constraint condition equations for forming a 
prescribed steering mode as a steering command value On which is an angle formed 
between a center line Y between left and right wheels of the vehicle, and a direction of 
travel of a point Pp, and changing the steering command value On from a value Oni to a value 
an2; 

(b) computing incremental transition steering angles of the four wheels [oi. 02. 03. 04 
]ani+Aan Corresponding to a steering command value (Qni+Aon ), which is the steering 
command value Oni to which an incremental steering command value Aon has been added , 
in accordance with the steering constraint condition equations ; 

(c) changing the steering angles of the four wheels Oi, 02. 03. 04 toward the incremental 
transition steering angles[ai, 02. 03. 04 ]ani+Aan; 

(d) detecting a steering angle conformance, wherein the steering angles ai, 02, 03, 04 
have reached the incremental transition steering angles[ai.a2, 03,04] anI+Aan t 

(e) computing next incremental transition steering angles[ai, 02. 03, 04 ]ani+2Aan 
corresponding to a steering command value (ani+2Aan) in accordance with the steering 
constraint condition equations ; 

(f) changing the steering angles ai, 02, 03, 04 toward the next incremental transition 
steering angles[ai.a2.a3,a4]ani+2Aan ; 

(g) detecting a steering angle conformance, wherein the steering angles ai, 02. 03,, 04 
have reached the next incremental transition steering angles[ai.a2.a3,a4]ani+2Aan ; and 

(h) repeating above Steps (e)-(g) until the steering angles ai, 02. 03, 04 reach the steering 
angles[ai, 02. 03, a4]an2 corresponding to the steering command value an2 . 

33. (new) A four-wheel-independent-steering-vehicle steering control method as recited 
in claim 32, wherein the steering constraint condition equations for forming a prescribed 
steering mode are 
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ttj = -ttg = tan 



-1 



— W 
V tana, j 



and 



^2 ^~^4 = tan 



W 



V 



tana. 



J 



where 

Qi, 02, 03, and 04 are the steering angles of the right front wheel, left front wheel, right 
rear wheel, and left rear wheel, respectively; 

L is the distance between each wheel and a center line X between the front wheels 
and rear wheels; 

W is the distance between each wheel and a center line Y between the left wheels 
and right wheels; 

Xn and Vn are the x and y coordinates of an arbitrary point on the vehicle, Pr,; and 
On, which is used as the steering command value, is the angle formed between the 

center line Y between the left and right wheels of the vehicle, and the direction of travel of 

the point Pn. 



34. (new) A four-wheel-independent-steering-vehicle steering control method as recited 
in claim 32, wherein the steering constraint condition equations for forming a prescribed 
steering mode are 



f 



dfi = tan 



-1 



2L 



\ tanflf„ J 
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= tan 



-1 



^ 



2L 
L+ y 
V tana„ y 



and 



03 = 04 = 0 



where 

Oi, 02, 03, and 04 are the steering angles of the right front wheel, left front wheel, right 
rear wheel, and left rear wheel, respectively; 

L is the distance between each wheel and a center line X between the front wheels 
and rear wheels; 

W is the distance between each wheel and a center line Y between the left wheels 
and right wheels; 

Xn and Yn are the x and y coordinates of an arbitrary point on the vehicle, Pn; and 
On, which is used as the steering command value, is the angle formed between the 

center line Y between the left and right wheels of the vehicle, and the direction of travel of 

the point Pn. 



35. (new) A four-wheel-independent-steering-vehicle steering control method 
comprising: 

(a) using one of variables of steering constraint condition equations for forming a 
prescribed steering mode as a steering command value On which is an angle formed 
between a center line Y between left and right wheels of the vehicle, and a direction of 
travel of the point Pn, and changing the steering command value On from a value Oni to a 
value an2; 

(b) computing incremental transition steering angles of four wheels [Oi, 02, 03, 04 ]ani+Aa 
and incremental transition speeds of rotation of the four wheels [ni, n2, ns, n4]ani+Aa 
corresponding to a steering command value (Oni+AOn), which is the steering command 
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value Qni to which an incremental steering command value AOn has been added, in 
accordance with the steering constraint condition equations; 

(c) changing the steering angles ai, 02, 03. 04 and speeds of rotation ni, na, ns, n4 toward 
the incremental transition steering angles [ai,a2.a3,a4]ani+Aan and the incremental transition 
speeds of rotation[ni, n2, na, n4]ani+Aan , respectively ; 

(d) detecting a steering angle conformance, wherein the steering angles ai, 02, 03, 04 
have reached the incremental transition steering angles[ai.a2,a3.a4]ani+Aan ; 

(e) computing next incremental transition steering angles[ai. 02, 03. 04 ]ani + 2Aan and next 
incremental transition speeds of rotation[ni, n2, ns, n4]ani +2Aan corresponding to a steering 
command value (ani+2Aan), respectively, in accordance with the steering constraint 
condition equations ; 

(f) changing the steering angles ai. 02, 03, 04 and the speeds of rotation ni, n2, ns, n4 
toward the next incremental transition steering angles[ai, 02, 03, a4]ani +2Aan and the next 
incremental transition speeds of rotation[ni, n2, na, n4]ani +2Aan , respectively ; 

(g) detecting a steering angle conformance, wherein the steering angles ai, 02, 03., 04 
have reached the incremental transition steering angles [01,02. 03, 04)001 +2Aan ; and 

(h) repeating above Steps (e)-(g) until the steering angles Oi. 02. 03, 04 reach the steering 
angles[ai.a2.a3.a4]an2 corresponding to the steering command value an2. 



36. (new) A four-wheel-independent-steering-vehicle steering control method as recited 
in claim 35, wherein the steering constraint condition equations for forming the prescribed 
steering mode are 



f 



-ttj = tan 
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and 



n, :n2:n3:n4=J x„ + 



tana„ 



-W 



x„ + ^" +W 
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x„ W 
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x„ +• 
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where 

Qi, 02, 03, and 04 are the steering angles of the right front wheel, left front wheel, right 
rear wheel, and left rear wheel, respectively; 

n1 , n2, n3 and n4 are the speeds of rotation of the right front wheel, left front wheel, 
right rear wheel, and left rear wheel, respectively; 

L is the distance between each wheel and a center line X between the front wheels 
and rear wheels; 

W is the distance between each wheel and a center line Y between the left wheels 
and right wheels; 

Xn and yn are the x and y coordinates of an arbitrary point on the vehicle, Pn; and 
On, which is used as the steering command value, is the angle formed between the center 
line Y between the left and right wheels of the vehicle and the direction of travel of the point 
Pn. 



37. (new) A four-wheel-independent-steering-vehicle steering control method as recited 
in claim 35, wherein the steering constraint condition equations for forming the prescribed 
steering mode are 



= tan'' 



2L 



w 
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tiTj = tan 



-1 



2L 
L+ y 
\ tana„ ^ 



03 = 04 = 0 

and 



n, : /ij : fij : n4 = . 



L+ V 
tana. 



x„ +^^^^-w \ +(2L)' :. 



X. + 



tana„ 



tan a„ 



+ (2L)^ 



tancir„ 



where 

ai, 02, 03, and 04 are the steering angles of the right front wheel, left front wheel, right 
rear wheel, and left rear wheel, respectively; 

n1 , n2, n3 and n4 are the speeds of rotation of the right front wheel, left front wheel, 
right rear wheel, and left rear wheel, respectively; 

L is the distance between each wheel and a center line X between the front wheels 
and rear wheels; 

W is the distance between each wheel and a center line Y between the left wheels 
and right wheels; 

Xn and yn are the x and y coordinates of an arbitrary point on the vehicle, Pn; and 
On, which is used as the steering command value, is the angle formed between the center 
line Y between the left and right wheels of the vehicle and the direction of travel of the point 
Pp. 



38. (new) A four-wheel-independent-steering-vehicle steering control method 
comprising: 

(a) using one of variables of steering constraint condition equations for forming a 
prescribed steering mode as a steering command value Oo which is an angle formed 
between a center line Y between left and right wheels of the vehicle, and a direction of 
travel of a point Po , which is a center point on a line connecting left and right front wheels, 
and changing the steering command value Oo from a value Ooi to a value 002 ; 
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(b) computing incremental transition steering angles of the four wheels [ai, Oa, 03. 04 
]aoi+Aao corresponding to a steering command value (aoi+Aao ), which is the steering 
command value Ooi to which an incremental steering command value Aoo has been added , 

in accordance with the steering constraint condition equations ; 

(c) changing the steering angles of the four wheels a^, 02, 03, 04 toward the incremental 
transition steering angles[ai, 02, Os, 04 ]aoi+aao ; 

(d) detecting a steering angle conformance, wherein the steering angles Oi, 02. 03, 04 
have reached the incremental transition steering angles[ai, 02, as, 04 Ia01+Aan i 

(e) computing next incremental transition steering angles [oi, 02. 03, 04 ]aoi+2Ziao 
corresponding to a steering command value (aoi+2Aao) in accordance with the steering 
constraint condition equations ; 

(f) changing the steering angles a^, 02, 03. 04 toward the next incremental transition 
steering angles[ai. 02. 03. a4]aoi+2Aao ; 

(g) detecting a steering angle conformance, wherein the steering angles ai, 02. 03,. 04 
have reached the next incremental transition steering angles[ai,a2.a3.a4]aoi+2Aao; and 

(h) repeating above Steps (e)-(g) until the steering angles ai, 02, 03, 04 reach the steering 
angles [oi, 02, 03, 04)002 corresponding to the steering command value 002. 

39. (new) A four-wheel-independent-steering-vehicle steering control method as recited 
in claim 38, wherein the steering constraint condition equations for forming the prescribed 
steering mode are 

1 

1 W 
tanOTQ L J 



= -0^3 = tan 



-a^ = tan 



-1 
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1 W 

+ — 

tan ciTn L 
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where 

ai, 02, 03, and 04 are the steering angles of the right front wheel, left front wheel, right 
rear wheel, and left rear wheel, respectively; 

L is the distance between each wheel and a center line X between the front wheels 
and rear wheels; 

W is the distance between each wheel and a center line Y between the left wheels 
and right wheels; and 

Oo, which is used as the steering command value, is the angle formed between the 
center line Y between the left and right wheels of the vehicle, and the direction of travel of 
the point Po, which is the center point on a line connecting the left and right front wheels. 

40. (new) A four-wheel-independent-steering-vehicle steering control method as recited 
in claim 38, wherein the steering constraint condition equations for forming the prescribed 
steering mode are 



= tan" 



W 



y tan 2L j 



f 



= tan 



^ 



1 

1 w 

+ 



tan 2L j 
and 

03 = 04 = 0 

where 

Oi, 02, 03, and 04 are the steering angles of the right front wheel, left front wheel, right 
rear wheel, and left rear wheel, respectively; 

L is the distance between each wheel and a center line X between the front wheels 
and rear wheels; 



249721.2 



19 



W is the distance between each wheel and a center line Y between the left wheels 
and right wheels; and 

Qo, which is used as the steering command value, is the angle formed between the 
center line Y between the left and right wheels of the vehicle, and the direction of travel of 
the point Po, which is the center point on a line connecting the left and right front wheels. 

41 . (new) A four-wheel-independent-steering-vehicle steering control method 
comprising: 

(a) using one of variables of steering constraint condition equations for forming a 
prescribed steering mode as a steering command value Qq which is an angle formed 
between a center line Y between left and right wheels of the vehicle, and a direction of 
travel of a point Po , which is a center point on a line connecting left and right front wheels, 
and changing the steering command value Qq from a value Ooi to a value 002 ; 

(b) computing incremental transition steering angles of the four wheels [ai. 02, 03, 04 
]aoi+Aaoi and incremental transition speeds of rotation of the four wheels [ni, n2, ns, n4]aoi+Aaoi 
corresponding to a steering command value (aoi+Aao), which is the steering command 
value Qoi to which an incremental steering command value Aqq has been added, in 
accordance with the steering constraint condition equations ; 

(c) changing the steering angles ai, 02. 03. 04 and speeds of rotation ni. n2, ns, n4 toward 
the incremental transition steering angles [ai,a2,a3,a4]aoi+Aaoand the incremental transition 
speeds of rotation [ni, n2, n3, n4]aoi+Aao, respectively; 

(d) detecting a steering angle conformance, wherein the steering angles ai, 02. 03, 04 
have reached the incremental transition steering angles[ai,a2. 03,04 

(e) computing next incremental transition steering angles [01,02.03,041001 +2Aaoand next 
incremental transition speeds of rotation [ni. n2, ns, n4]aoi +2Aan corresponding to a steering 
command value (aoi+2Aao), respectively, in accordance with the steering constraint 
condition equations; 

(f) changing the steering angles Oi. 02, 03. 04 and the speeds of rotation n^ n2, ns, n4 
toward the next incremental transition steering angles [ai,a2.a3,a4]aoi +2Aao ^*^d the next 
incremental transition speeds of rotation[ni, n2, ns, n4]aoi+2Aao, respectively; 

(g) detecting a steering angle conformance, wherein the steering angles ai, 02, 03,, 04 
have reached the incremental transition steering angles [01.02.03,041001 +2Aao; ^nd 
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(h) repeating above Steps (e)-(g) until the steering angles ai, 02. 03. 04 reach the steering 
angles[ai, 02. as. a4]a02 corresponding to the steering command value 002 - 

42. (new) A four-wheel-independent-steering-vehicle steering control method as recited 
in claim 41 , wherein the steering constraint condition equations for forming the prescribed 
steering mode are 



--oc^ = tan" 



1 W 
y tan qTq L 



^2 ^ ""^4 - tan 



and 



1 



1 W 

+ 



y^tanOTo L J 



— ^ + W 
^tan^aro j 



^1} 



>^ tan 



where 

ai, 02, 03, and 04 are the steering angles of the right front wheel, left front wheel, right 
rear wheel, and left rear wheel, respectively; 

n1 , n2, n3, and n4 are the speeds of rotation of the right front wheel, left front wheel, 
right rear wheel, and left rear wheel, respectively; 

L is the distance between each wheel and a center line X between the front wheels 
and rear wheels; 

W is the distance between each wheel and a center line Y between the left wheels 
and right wheels; and 
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Qo, which is used as the steering command value, is the angle formed between the 
center line Y between the left and right wheels of the vehicle, and the direction of travel of 
the point Po, which is the center point on a line connecting the left and right front wheels. 

43. (new) A four-wheel-independent-steering-vehlcle steering control method as recited 
in claim 41 , wherein the steering constraint condition equations for forming the prescribed 
steering mode are 



= tan 



-1 



^ 



a2 = tan 



_1 W_ 

tan 2L 
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1 w 

+ 



tan 2L j 



03 = 04 = 0 

and 



2L 



-W +{2Lf : 



2L 



2L 



■-W 



tan an 



2L 



■ + W 



tan On 



where 

Oi, 02, 03, and 04 are the steering angles of the right front wheel, left front wheel, right 
rear wheel, and left rear wheel, respectively; 

n1 , n2, n3, and n4 are the speeds of rotation of the right front wheel, left front wheel, 
right rear wheel, and left rear wheel, respectively; 

L is the distance between each wheel and a center line X between the front wheels 
and rear wheels; 

W is the distance between each wheel and a center line Y between the left wheels 
and right wheels; and 
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Qo, which is used as the steering command value, Is the angle formed between the 
center line Y between the left and right wheels of the vehicle, and the direction of travel of 
the point Po, which is the center point on a line connecting the left and right front wheels. 
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